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earned patent term adjustment. See 37 CFR 1 .704(b). 
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3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-11 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1^8 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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20 Certified copies of the priority documents have been received in Application No. . 

3.Q Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, Claims 1-8 in the reply filed on 04/21/2008 is 
acknowledged. Because applicant did not distinctly and specifically point out the supposed 
errors in the restriction requirement, the election has been treated as an election without traverse 
(MPEP § 818.03(a)). 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 03/29/2007 has been 
considered by the examiner. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, and 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goodwin- Johnson (US 6, 236, 491; already of record). 

Regarding claim 1, Goodwin- Johnson discloses, a micro-mechanical thermal structure 
comprising two layers of material with different thermal expansion coefficients in a first 
direction and a second direction respectively (Column 7, lines 7-31). 
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Although Goodwin- Johnson does not explicitly disclose the first direction is transverse to 
the second direction and the two layers comprising an oriented polymer whereby the director of 
the molecules of the oriented polymer of the first layer is transverse to the director of the 
molecules of the oriented polymer of the second layer, it would have been obvious to one of 
ordinary skill in the art that the first direction is transverse to the second direction and the two 
layers comprising an oriented polymer whereby the director of the molecules of the oriented 
polymer of the first layer is transverse to the director of the molecules of the oriented polymer of 
the second layer since Goodwin- Johnson discloses that when a temperature change in the layers 
of material with different thermal expansion coefficients of the micro-mechanical thermal 
structure causes them to bend (Column 7, lines 7-31, and Fig. 1). 

Regarding claim 5, Goodwin- Johnson discloses, a micro-mechanical thermal structure as 
claimed in claim 1 wherein the director of the liquid crystalline molecules is parallel to the layers 
(Column 7, lines 7-31, and Fig. 1). 

Regarding claim 6, Goodwin- Johnson discloses, thermo-optical modulator comprising a 
plurality of micro-mechanical thermal structures as claimed in claim 1 ordered on a substrate 
(Fig. 8). 

Regarding claim 7, Goodwin- Johnson discloses, thermo-optical modulator as claimed in 
claim 6 wherein the layers are provided with a reflective coating or an absorbing coating 
(Column 10, lines 60-67, and Fig. 8). 

Regarding claim 8, Goodwin- Johnson discloses, thermo-optical modulator as claimed in 
claim 6 wherein the oriented polymer layers comprise a dichroic guest-host dye for absorbing 
light (Column 10, lines 60-67). 
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6. Claims 2-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Goodwin- 
Johnson (US 6, 236, 491; already of record) as applied to claim 1 above, in view of Chartoff et 
al. (US 6, 423, 260; already of record). 

Goodwin- Johnson remains as applied to claim 1 above. 

Goodwin- Johnson does not disclose the oriented polymer comprises a liquid crystalline 
polymeric material, and the liquid crystalline molecules are splay oriented with the director at 
one side of the single layer being oriented parallel to the single layer and the director at the other 
side of the single layer being oriented perpendicular to the single layer. 

Chartoff teaches, from the same field of endeavor that in micro-mechanical thermal 
structure it would be desirable for the oriented polymer comprises a liquid crystalline polymeric 
material (Column 2, lines 31-39, and Column 10, lines 20-52), and the liquid crystalline 
molecules are splay oriented with the director at one side of the single layer being oriented 
parallel to the single layer and the director at the other side of the single layer being oriented 
perpendicular to the single layer (Column 2, lines 31-39, and Column 10, lines 20-52) for the 
purpose of providing a micro-mechanical thermal structure with greater mechanical strength and 
stiffness (Column 2, lines 25-27). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the oriented polymer comprises a liquid crystalline polymeric 
material, and the liquid crystalline molecules are splay oriented with the director at one side of 
the single layer being oriented parallel to the single layer and the director at the other side of the 
single layer being oriented perpendicular to the single layer as taught by the micro-mechanical 
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thermal structure of Chartoff in the micro-mechanical thermal structure of Goodwin- Johnson 
since Chartoff teaches it is known to include these features in a micro-mechanical thermal 
structure for providing a micro-mechanical thermal structure with greater mechanical strength 
and stiffness (Column 2, lines 25-27). 

Regarding claim 3, Goodwin- Johnson and Chartoff teach and disclose as set forth above, 
and Goodwin- Johnson further discloses, a micro-mechanical thermal structure as claimed in 
claim 1 wherein the two layers constitute a single layer wherein the director of the liquid 
crystalline molecules on one side of the single layer is rotated with respect to the director of the 
liquid crystalline molecules on the opposite side of the single layer (Column 7, lines 7-31). 
Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DA WAYNE A. PINKNEY whose telephone number is 
(571)270-1305. The examiner can normally be reached on Monday-Thurs. 8 a.m.- 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ricky Mack can be reached on (571) 272-2333. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Scott J. Sugarman/ 

Primary Examiner, Art Unit 2873 

/DaWayne A Pinkney/ 
Examiner, Art Unit 2873 
07/16/2008 



